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Background Professional musicians have high rates of musculoskeletal pain, but few studies have analysed risks by 
work activities or the psychosocial work environment. 

Aims To assess the prevalence and impact of musculoskeletal pain, and its relation to playing conditions, 

mental health and performance anxiety, in musicians from leading British symphony orchestras. 

Methods Musicians from six professional orchestras completed a questionnaire concerning their orchestral du¬ 
ties and physical activities at work, mental health (somatizing tendency, mood, demand, support and 
control at work, performance anxiety) and regional pain in the past 4 weeks and past 12 months. 
Prevalence rates were estimated by anatomical site and associations with risk factors assessed by lo¬ 
gistic regression. 

Results Responses were received from 243 musicians (51% of those approached), among whom 210 (86%) 

reported regional pain in the past 12 months, mainly affecting the neck, low back and shoulders. Risks 
tended to be higher in women, in those with low mood, and especially in those with high somatizing 
scores. Only weak associations were found with psychosocial work stressors and performance anxiety. 
However, risks differed markedly by instrument category. Relative to string players, the odds of wrist/ 
hand pain were raised 2.9-fold in wind players, but 60% lower in brass players, while the odds of elbow 
pain were 50% lower among wind and brass players. 

Conclusions Musculoskeletal pain is common in elite professional musicians. A major personal risk factor is so¬ 
matizing tendency, but performance anxiety has less impact. Risks differ substantially by instrument 
played, offering pointers towards prevention. 
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Introduction 

The work of professional musicians exposes them to 
a range of physical and psychological risk factors, which, 
in other occupations, have been linked with occurrence of 
musculoskeletal disorders (MSDs). These include static 
loading of muscles, repetition, precision grip and psycho¬ 
social work pressures. Understanding, however, about the 
burden, pattern and determinants of musculoskeletal 
pain in members of professional orchestras is incomplete. 

A systematic review by Zaza [1] covering seven data¬ 
bases over a 16-year period, and including hand-searching 
of textbooks on the topic and performing medicine jour¬ 
nals, identified 24 relevant studies, mostly cross-sectional 
and with information on prevalence. Of these, however, 
only two focused solely on professional musicians [2,3] 
and three others on an admixture of professionals and stu- 
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dents [4-6]. In addition to the paucity of data relevant to 
professional orchestral musicians, Zaza drew attention to 
several other limitations in this field, such as small sample 
size, poor response rates, errors of sampling and analysis 
and widely differing case definitions. Moreover, none of 
the reports explored risk factors for symptom reporting, 
although the relation of regional pain to instrument type, 
workload, mental health and performance anxiety are rel¬ 
evant to preventive planning. In the decade or so following 
Zaza’s review, there have been several further epidemio¬ 
logical surveys in professional [7-13] or mixed profes¬ 
sional and amateur orchestras [14-16] and in players of 
particular instruments [15,17-19], together with a further 
systematic review [20]; but many of the limitations of ear¬ 
lier reports remain. In particular, despite this invested ef¬ 
fort, relatively little is known about risks by work activities 
or the psychosocial work environment. 
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To supplement this literature, we assessed the frequency 
and impact of musculoskeletal pain and the relation of 
symptoms to playing conditions, including instrument 
category, mental health and performance anxiety, in 
a sample of musicians from leading British symphony 
orchestras. 


Methods 

The target population comprised orchestral musicians 
employed full time by professional symphony orchestras 
in Britain. Recent figures suggested that a total of 1200 
musicians were employed in 14 major symphony orches¬ 
tras. All the orchestras were approached and six (listed in 
acknowledgements) participated in our study. 

Enumeration lists were prepared for each participating 
orchestra after excluding part-time workers and the study 
was publicized via discussions with orchestral managers, 
playing committee representatives and a series of presen¬ 
tations at orchestral rehearsals. 

Subjects were approached during rehearsal sessions 
that were chosen to involve the full complement of mu¬ 
sical parts. Subjects attending such rehearsals were in¬ 
vited to self-complete a questionnaire—either during 
the rehearsal or later with return by post. Members of 
the enumeration list who were absent from the relevant 
rehearsals were mailed the questionnaire, and reminders 
by telephone and email were sent to orchestral managers 
1 week and 1 month after the rehearsals to encourage a full 
response. Data collection occurred in November 2008 to 
January 2009 in major UK concert halls and BBC re¬ 
hearsal studies in London, Manchester and Birmingham. 

Data were collected by orchestra, on age, sex, instru¬ 
ment category, working hours, somatizing tendency (us¬ 
ing the validated Brief Symptom Inventory) [21], mood 
[using the mental health section of the Short-form-36 
(SF-36)], demand, support and control at work (accord¬ 
ing to the Karasek model), performance anxiety, physical 
activities in a typical working day (elbow bending, work¬ 
ing with the hands elevated, lifting weights, repetitive 
wrist/finger movements), job security, regional pain and 
knowing someone else affected by regional pain. The 
questions on musculoskeletal symptoms were based on 
the standardized Nordic questionnaire [22] and con¬ 
cerned pain in the low back, neck, shoulders, elbows, 
and wrists and hands over the past 4 weeks and past 
12 months, including disabling pain in the past 12 
months. 

Following inspection of frequency distributions, age 
was categorized into three bands, somatizing tendency in¬ 
to rough thirds of the total distribution of scores for all 
respondents, SF-36 assessed mood into two bands (worst 
third of scores versus the rest) and instrument type into 
a single variable with four levels—strings, wind, brass, 
other. ‘Disabling pain’ was defined as pain in the past 


12 months present for at least a month and which pre¬ 
vented attendance at work for at least 1 day (modified 
from the Nordic questionnaire [22], with a more specific 
definition of work limitation framed in terms of sickness 
absence). Univariate associations between the regional 
pain outcomes and risk factors were assessed using logis¬ 
tic regression and expressed as odds ratios (ORs) with as¬ 
sociated 95% confidence intervals. Multivariable models 
were then constructed to assess risk of each pain outcome 
by instrument type, with adjustment for age, sex and risk 
factors showing reasonably strong associations (OR a 1.5 
or < 0.67) with the outcome in univariate analysis. 


Results 

In all, 478 orchestral musicians were approached and this 
resulted in 243 usable responses (51 % response rate over¬ 
all and 35-67% by orchestra). The relative frequency of 
instrument categories among the study sample was close 
to the standard complement of UK symphony orchestras 
as a whole (Table 1). The mean age of participants was 44 
years (range 23-64 years) with an inter-quartile range of 
37-53 years. In comparison with the sex distribution of 
those in the six orchestras approached, women were 
over-represented among respondents (37% in orchestral 
enumeration lists versus 44% among respondents). On 
average, respondents played for 30 h/week and 58% 
had worked as professional musicians for over 20 years. 

Altogether 210 (86%) subjects reported musculoskel¬ 
etal pain in the past 12 months, including 100 (41%) with 
‘disabling’ pain. Table 2 shows the prevalence of symp¬ 
toms by anatomical region. The commonest sites for pain 
in the past 12 months were the neck, low back and shoul¬ 
der (51-56% in the past year), with 1 in 10 to 1 in 5 of 
respondents reporting ‘disabling’ pain at one of these 

Table 3 sets out the univariate associations between 
regional pain in the past 12 months and the non- 
occupational risk factors investigated. Patterns of associ¬ 
ations were similar for pain in the past month (data not 
presented). The strongest and most consistent associa¬ 
tions were found with somatizing score (with ORs in¬ 
creased ~2.5- to 5.5-fold in highest versus lowest band 
comparisons, and findings all significant at the 5% level). 
Risks tended also to be higher in women and in those with 
low mood; but elbow pain proved an exception, being as¬ 
sociated with male sex and older age, and not with low 
mood. Smoking history showed little relation to pain. 

As might be expected, physical activities involving use 
of the upper limb were frequently reported, with 209 
(86%) musicians undertaking repeated movements of 
the wrist or fingers for >4 h in total per day in an average 
working day, 182 (75%) repeatedly bending and straight¬ 
ening their elbow for >1 h per day, 101 (47%) (violin, 
viola, double bass, harp) musicians working for >1 h 
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Table 1. Response rates by orchestra and instrument type 


Orchestra N (studied/approached) % response Instrument N (participants) % of all respondents 3 


A 

58/86 

67 

Strings 

151 

62 

B 

42/94 

45 

Wind 

36 

15 

C 

38/82 

46 

Brass 

39 

16 

D 

29/83 

35 

Other 

17 

7 

E 

36/52 

65 




F 

40/81 

49 




ALL 

243/478 

51 


243 

100 

a A full symphony o 
instrument types. 

'rchestra comprises a 

complement of 91 musicians, am 

ong whom 66% are string players 

13% are wind players. 

14% are brass players and 7% play other 


Table 2. Prevalence (%) a 

of regional pain among participants 



Anatomical site 

Pain during the past 


Disabling pain in the 
past 12 months 

N (%) 

12 months, N (%) 

4 weeks, N (%) 

Low back 

125 (51) 

80 (33) 

42 (17) 

Neck 

135 (56) 

88 (36) 

54 (22) 

Shoulder 

124 (51) 

91 (37) 

23 (10) 

Elbow 

50 (21) 

30 (12) 

7 (3) 

Wrist/hand 

79 (33) 

59 (24) 

14 (6) 

Any of these 

210 (86) 

172 (71) 

100 (41) 


respondents (n = 243). 


per day with their hands above shoulder height and 37 
musicians (16%, mainly from the brass family) holding 
weights of ^5 kg for >3 h in total. 

Regarding the psychosocial work environment, 44% of 
respondents felt that they could sometimes or often exercise 
choice over how much they worked, 77% reported feeling 
supported sometimes or often by other colleagues at work 
and 22% felt that their jobs would be unsafe or very un¬ 
safe if a significant illness kept them from attending work 
for >3 months. Very common factors that showed little 
overall variation (and were not considered in subsequent 
analyses) included: being under pressure to complete 
tasks by a fixed time (90% of musicians), seldom or never 
having a choice in the ingredients of work (86%) and job 
satisfaction (93% were satisfied or very satisfied). Fre¬ 
quent performance anxiety was far less prevalent (14%). 

Table 4 (available as Supplementary data at Occupa¬ 
tional Medicine Online) summarizes the univariate associ¬ 
ations of regional pain with occupational physical 
activities, psychosocial aspects of the work environment, 
performance anxiety and the instrument played. Re¬ 
peated bending and straightening of the elbow was signif¬ 
icantly associated with low back and shoulder pain and 
repeated wrist/finger movements non-significantly with 
wrist/hand pain (all ORs being increased 2.4- to 2.7-fold). 
Occupational psychosocial factors were associated some¬ 
what inconsistently with regional pain, but ORs of ^1.5 


were found in relation to low choice (for low back and 
wrist/hand pain) and low support (for low back, neck 
and shoulder pain) and an OR of 0.6 in relation to job 
insecurity and wrist/hand pain. 

There were marked differences in prevalence of re¬ 
gional pain by the category of instrument played. For ex¬ 
ample, relative to a baseline of string players, players of 
wind instruments reported more wrist/hand pain (OR 
1.9) and more neck pain (OR 1.6); but brass players 
had less low back pain, elbow pain and wrist/hand pain 
(OR >50% lower). 

To assess the relation of pain to instrument type 
after allowing for the other occupational and non- 
occupational risk factors in Tables 3 and 4, separate 
multivariable models were constructed for each regional 
site of pain (Table 5). Age, sex, and somatizing score, as 
strong predictors of pain (Table 3), were included in every 
model. Adjustment was also made for factors from Tables 
3 and 4 that were at least moderately associated with pain 
at the same site (OR > 1.5 or OR < 0.67). (However, no 
adjustment was made for physical activity on the assump¬ 
tion that differences in activity could lie on the causal 
pathway between instrument type and regional pain.) 
The footnotes to Table 5 record the final models used; 
the corresponding multivariate associations with so¬ 
matizing tendency (the leading non-occupational risk 
factor) are given for comparison. 




Table 3. Non-occupational risk factors for regional pain in the past 12 months 



N 

Low back pain 
(w = 125) a 


Neck pain 
(n = 135) a 



Shoulder pain 
(n - 124) a 


Elbow pain 
(« = 50) a 


Wrist/hand pain 
(« = 79) a 




N (%) 

OR 

95% Cl 

N (%) 

OR 

95% Cl 

N (%) 

OR 

95% Cl 

N (%) 

OR 

95% Cl 

N (%) 

OR 

95% Cl 

Sex 

Male 

135 

64 (47) 

1 

- 

65 (48) 

1 

- 

57 (42) 

1 

- 

32 (24) 

1 

- 

39 (29) 

1 

- 

Female 

108 

61 (56) 

1.4 

0.9-2.4 

70 (65) 

2.0 

1.2-3.3 

67 (62) 

2.2 

1.3-3.8 

18 (17) 

0.6 

0.3-1.2 

40 (37) 

1.4 

0.8-2.5 

Age (years) 

<40 

86 

43 (50) 

i 

- 

51 (59) 

i 

- 

50 (58) 

i 

- 

8 (9) 

i 

- 

30 (35) 

i 

- 

40-50 

80 

46 (58) 

1.4 

0.7-2.5 

47 (59) 

1.0 

0.5-1.8 

45 (56) 

0.9 

0.5-1.7 

20 (25) 

3.3 

1.3-7.9 

27 (34) 

1.0 

0.5-1.8 

>50 

75 

35 (47) 

0.9 

0.5-1.6 

35 (47) 

0.6 

0.3-1.1 

28 (37) 

0.4 

0.2-0.8 

22 (29) 

4.1 

1.6-9.8 

21 (28) 

0.7 

0.4-1.4 

Smoking 

Never 

169 

87 (52) 

1 

- 

92 (54) 

1 

- 

86 (51) 

1 

- 

34 (20) 

1 

- 

55 (33) 

1 

- 

Ever 

Somatizing si 

74 

38 (51) 

1.0 

0.6-1.7 

43 (58) 

1.2 

0.7-2.0 

38 (51) 

1.0 

0.6-1.8 

16 (22) 

1.1 

0.6-2.1 

24 (32) 

1.0 

0.6-1.8 

Low 

83 

31 (37) 

1 

- 

37 (45) 

1 

- 

29 (35) 

1 

- 

9 (11) 

1 

- 

19 (23) 

1 

- 

Medium 

89 

45 (51) 

1.7 

0.9-3.2 

47 (53) 

1.4 

0.8-2.5 

42 (47) 

1.7 

0.9-3.1 

22 (25) 

2.7 

1.2-6.3 

30 (34) 

1.7 

0.9-3.4 

High 

71 

49 (69) 

3.7 

1.9-7.3 

51 (72) 

3.2 

1.6-6.2 

53 (75) 

5.5 

2.7-11.0 

19 (27) 

3.0 

1.3-7.2 

30 (42) 

2.5 

1.2-4.9 

Mood c 

Normal 

154 

77 (50) 

1 

- 

72 (47) 

1 

- 

69 (45) 

1 

- 

32 (21) 

1 

- 

45 (29) 

1 

- 

Low 

86 

47 (55) 

1.2 

0.7-2.0 

61 (71) 

2.8 

1.6-4.9 

54 (63) 

2.1 

1.2-3.6 

18 (21) 

1.0 

0.5-1.9 

34 (40) 

1.6 

0.9-2.8 



health 
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Table 5. Association between instrument played and regional pain in the past 12 months—multivariate analyses 



OR (95% Cl) 






Low back pain a 

Neck pain 

Shoulder pain 

Elbow pain 

Wrist/hand pain c 

Instrument played 

Strings 

1.0 

1.0 

1.0 

1.0 

1.0 

Wind 

0.78 (0.35-1.72) 

2.53 (1.06-6.03) 

1.10 (0.48-2.52) 

0.58 (0.19-1.74) 

2.90 (1.26-6.68) 

Brass 

0.45 (0.20-1.03) 

0.95 (0.43-2.14) 

0.73 (0.32-1.67) 

0.39 (0.13-1.20) 

0.41 (0.15-1.15) 

Other 

1.09 (0.38-3.17) 

1.38 (0.46^.15) 

0.49 (0.15-1.61) 

0.96 (0.29-3.17) 

2.55 (0.84-7.70) 

Somatizing score 

Low 

1.0 

1.0 

1.0 

1.0 

1.0 

Medium 

1.60 (0.85 3.03) 

1.52 (0.79-2.90) 

1.61 (0.84-3.09) 

2.91 (1.21-7.03) 

2.04 (0.97-4.27) 

High 

3.61 (1.79-7.31) 

2.46 (1.18-5.12) 

4.01 (1.91-8.41) 

4.35 (1.70-11.14) 

3.07 (1.37-6.84) 

Separate models were 

a Also adjusted for low 

b Also adjusted for low 

c Also adjusted for low 

constructed in relation to e 

support, lack of choice. 

r mood, low support. 

mood, low security and lac 

:ach site of pain. All models v 

:k of choice. 

vere adjusted for age, sex and 

somatizing tendency. 



Differences by instrument persisted after adjusting for 
other risk factors. Thus, the odds of wrist/hand pain were 
raised 2.9-fold in wind players, but almost 60% lower in 
brass players (a 7.1-fold difference for the brass-wind 
comparison); and against the same baseline the odds of 
elbow pain were ~50% lower among wind and brass play¬ 
ers; odds of low back pain were also over 50% lower in 
brass than in string players. Independently, somatizing 
tendency remained a strong, significant and consistent 
risk factor for regional pain, with ORs in the highest ver¬ 
sus lowest band raised some 2.5- to 4.4-fold. 


Discussion 

As judged by these findings, regional musculoskeletal 
pain is common in professional musicians, the main sites 
of complaint being the low back, neck and shoulders. In 
some cases, pain was disabling. Expected associations 
were found with sex, mental health and especially 
somatizing tendency, but no independent effect of 
performance anxiety was seen. After allowing for other 
factors, the prevalence of regional pain varied markedly 
by instrument category. 

This study had several limitations, notably cross- 
sectional design, incomplete response and moderate 
sample size. The first of these meant that those who drop¬ 
ped out of work because of musculoskeletal pain would 
not have been sampled. We tried to contact musicians 
who were not at rehearsal, but those giving up a career 
because of musculoskeletal pain would have been omitted 
from the enumeration list. Healthy worker selection bias 
may explain why neck and shoulder pain become less 
common with age in this group of orchestral musicians, 
but tend to become more common in the general popu¬ 
lation. If present, the bias would tend to lead to an under¬ 


estimation of the extent of severe MSDs in professional 
musicians. However, the effect of non-response might op¬ 
erate in the opposite direction, if responders who were in 
pain were more motivated to participate. These limita¬ 
tions perhaps affect estimates of prevalence. However, 
prevalence rates were not dissimilar to those previously 
reported [1-20], and associations of pain with risk factors 
(e.g. with instrument type after controlling for important 
confounders) are unlikely to be biased unless these asso¬ 
ciations differed between responders and non-respond¬ 
ers, while the choice for risk factor assessment of an 
internal comparison group may have served to limit the 
impact of the healthy worker effect on estimates of relative 
risk. The study lacked sufficient power to permit elabo¬ 
rate subanalyses by instrument type and some estimates 
of relative risk were bounded by fairly wide confidence 
intervals. 

Accuracy of the information given may have been affected 
by errors of recall. Reassuringly, however, patterns of asso¬ 
ciation between risk factors and regional pain were very sim¬ 
ilar over the past 12 months as over the past 1 month. 
Aspects of the occupational history, such as instrument 
played, are likely to be reported without important error. 

Set against these limitations were some strengths. The 
study was large comparatively in its field—the largest so 
far in Britain—and the job experiences of study partici¬ 
pants are likely to have been representative of professional 
orchestras as a whole (e.g. similar mix of instruments). 
Moreover, the analysis extends the boundaries of inquiry: 
while several earlier studies have focussed on MSDs in 
professional elite musicians or populations including pro¬ 
fessionals as well as amateurs [2-16], few allowed in ana¬ 
lysis for important non-occupational risk factors [8] and 
seldom have risks been explored by physical activity [11]. 
Only occasionally have risks been compared systemati¬ 
cally by instrument type [8-11]; even here, we found only 
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one other study with data both by instrument and by an¬ 
atomical site [10], as opposed to aggregated data on 
MSDs at all sites combined [8,9,11]. 

This study confirms previous findings [1-20] that mu¬ 
sicians appear to suffer high rates of musculoskeletal pain. 
Additionally, it indicates marked differences in regional 
pain by instrument category. Such differences are largely 
explicable in terms of physical workload. For example, in 
string players, among whom higher overall rates of muscu¬ 
loskeletal pain have been reported previously [6,8,9,13], 
affected joints were those subjected to repeated movement 
or technical positioning as required by the instrument; and 
higher rates of shoulder, elbow, wrist and hand pain were 
found in string players as compared with brass players, in 
agreement with a survey of the Puerto Rico Symphony 
Orchestra [10]. 

The greater risk of neck and wrist/hand pain in wood¬ 
wind players when compared with string players probably 
arises from static loading, with suspension of instruments 
that weigh up to 4 kg. To reduce static loading, some 
woodwind players have adopted slings that attach around 
the neck, and there may be a case for further development 
of ergonomic supports for these players. More generally, 
knowledge that regional pain is more frequent in partic¬ 
ular instrument groups should raise awareness in physi¬ 
cians and in those who hope to design ergonomic 
solutions that satisfy the performance needs of elite pro¬ 
fessional musicians. 

In keeping with another key report [6], and in contrast 
to some others [9,13], performance anxiety and psycho¬ 
social factors in the work environment did not show much 
independent association with musculoskeletal symptoms. 
Levels of overall job satisfaction were very high. To an ex¬ 
tent, this limits scope for psychological interventions. 
However, somatizing tendency, which seems not to have 
been studied previously in musicians, proved to be 
a strong consistent non-occupational risk factor for 
MSDs, as it is in the general population [23]. This is 
a fluctuating and potentially modifiable trait that might 
be targeted therapeutically [24]. 

Hitherto, there have been few evaluations of interven¬ 
tions to prevent MSDs in musicians [25,26] and even 
fewer approximating to the design requirements of a ran¬ 
domized controlled trial [27]. One initiative, involving ed¬ 
ucation, strengthening and flexibility exercises, suffered 
high attrition rates and drew no conclusions [25]; an¬ 
other, based on education and behavioural self-help 
goals, found gains in psychological but not in physical 
health [26]; and a third reported improvement in per¬ 
ceived exertion of playing after strength or endurance 
training, but no improvement in musculoskeletal pain 
[27]. In a small before-after comparison of students from 
the Zurich Conservatory, education, relaxation, postural 
exercises and playing analysis resulted in better coping, 
with fewer playing-related symptoms, but findings were 
not specific to the musculoskeletal system [28]. 


Considering the need for further research, a longitudi¬ 
nal study of musicians with a suitably large sample would 
provide information about the incidence of symptoms 
and premature medical retirements arising from muscu¬ 
loskeletal problems. A survey of retired musicians could 
provide further insight into the circumstances of such 
medical retirements. Ergonomic and observational stud¬ 
ies could assess the impact of prevailing generic advice 
[29,30] (e.g. about posture, seating, warm-up sessions, 
adjustable music stands, chin rests, harnesses and other 
devices to reduce static loading) according to instrument 
played, informing the design of suitable intervention tri¬ 
als. Finally, investigation is merited to assess the impact 
on pain of psychological interventions to combat somatic 
distress and poor mental health. 


Key points 

• Although musculoskeletal pain appears common 
in professional musicians, few studies have ex¬ 
plored underlying risk factors. 

• In this survey, somatizing tendency was a major 
personal risk factor, more so than performance 
anxiety. 

• Risks also differed substantially by instrument 
played, providing a focus for prevention. 


Funding 

Colt Foundation (to E.C.H.). 

Acknowledgements 

We wish to thank the orchestral managers, playing committee 
representatives and musicians of the BBC Concert Orchestra, 
BBC Philharmonic Orchestra, City of Birmingham Symphony 
Orchestra, Halle Orchestra, London Symphony Orchestra and 
Philharmonia Orchestra for supporting this study. Hazel Inskip 
kindly provided statistical advice. Sue Curtis helped prepare this 


Conflicts of interest 

None declared. 


References 

1. Zaza C. Playing-related musculoskeletal disorders in musi¬ 
cians: a systematic review of incidence and prevalence. Can 
Med Assoc J 1998;158:1019-1024. 

2. Fishbein M, Middlestadt SE, Ottati V, Straus S, Ellis A. 
Medical problems among ICSOM musicians: overview of 
a national survey. Med Probl Perform Artists 1988;3:1-8. 





R. LEAVER ETAL.: MUSCULOSKELETAL PAIN IN ELITE PROFESSIONAL MUSICIANS 555 


3. Fry HJH. Incidence of overuse syndrome in the symphony 
orchestra. Med Probl Perform Artists 1986;1:51-55. 

4. Hiner SL, Brandt KD, Katz BP, French RN, 
Beczkiewicz TJ. Performance-related medical problems 
among premier violinists. Med Probl Perform Artists 
1987;2:67-71. 

5. Caldron PH, Calabrese LH, Clough JD, Lederman RJ, 
Williams G, Leatherman J. A survey of musculoskeletal 
problems encountered in high-level musicians. Med Probl 
Perform Artists 1986;1:136-139. 

6. Zaza C, Farwell VT. Musicians’ playing-related musculo¬ 
skeletal disorders: an examination of risk factors. Am J 
IndMed 1997;32:292-300. 

7. Yeung E, Chan W, Pan F et al. A survey of playing-related 
musculoskeletal problems among professional orchestral 
musicians in Hong Kong. Med Probl Perform Artists 
1999;14:43-47. 

8. Engquist K, Orbaek P, Jakobsson K. Musculoskeletal pain 
and impact on performance in orchestra musicians and ac¬ 
tors. Med Probl Perform Artists 2004;19:55-61. 

9. Kaneko Y, Lianza S, Dawson WJ. Pain as an incapacitating 
factor in symphony orchestra musicians in Sao Paulo, 
Brazil. Med Probl Perform Artists 2005;20:168-174. 

10. Abreu-Ramos AM, Micheo WF. Lifetime prevalence of up¬ 
per-body musculoskeletal problems in a professional-level 
symphony orchestra: age, gender, and instrument-specific 
results. Med Probl Perform Artists 2007;22:97-104. 

11. Nyman T, Wiktorin C, Mulder M, Johansson YL. Work 
postures and neck-shoulder pain among orchestra musi¬ 
cians. Am J Ind Med 2007;50:370-376. 

12. Knapik JJ, Jones SB, Darakjy S et al. Injuries and injury risk 
factors among members of the United States Army band. 
Am J Ind Med 2007;50:951-961. 

13. Davies J, Mangion S. Predictors of pain and other muscu¬ 
loskeletal symptoms among professional instrumental mu¬ 
sicians: elucidating specific effects. Med Probl Perform Artists 
2002;17:155-168. 

14. Roset-Llobet J, Rosines-Cubells D, Salo-Orfila JM. Identi¬ 
fication of risk factors for musicians in Catalonia (Spain). 
Med Probl Perform Artists 2000;15:167-174. 

15. Aki E, Yavuz Y. Overuse syndrome and related problems in 
professional and student string players. Pain Clinic 
2003;15:327-331. 

16. Chesky K, Devroop K, Ford Jill. Medical problems of brass 
instrumentalists: prevalence rates for trumpet, trombone, 
French horn, and low brass. Med Probl Perform Artists 
2002;17:93-98. 


17. Thrasher M, Chesky KS. Prevalence of medical problems 
among double reed performers. Med Probl Perform Artists 
2001;16:157-160. 

18. Sandell C, Frykman M, Chesky K, Fjellman-Wiklund A. 
Playing-related musculoskeletal disorders and stress-related 
health problems among percussionists. Med Probl Perform 
Artists 2009;24:175-180. 

19. Brusky P. High prevalence of performance-related muscu¬ 
loskeletal disorders in bassoon players. Med Probl Perform 
Artists 2009;24:81-87. 

20. Wu SJ. Occupational risk factors for musculoskeletal disor¬ 
ders in musicians: a systematic review. Med Probl Perform Ar¬ 
tists 2007 ;22-A3-51. 

21. Derogatis LR, Melisaratos N. The brief symptom 
inventory: an introductory report. Psychol Med 1983;13: 
595-605. 

22. Kuorinka I, Jonsson B, Kilbom A et al. Standardised Nordic 
questionnaires for the analysis of musculoskeletal symp¬ 
toms. Appl Ergonomics 1987;18:233-237. 

23. Palmer KT, Reading I, Linaker C, Calnan M, Coggon D. 
Population-based cohort study of incident and persistent 
arm pain: role of mental health, self-rated health and health 
beliefs. Pain 2008;136:30-37. 

24. Lidbeck J. Group therapy for somatization disorders in gen¬ 
eral practice: effectiveness of a short cognitive-behavioural 
treatment model. Acta Psych Scand 1997;96:14-24. 

25. Brandfonbrener AG. Orchestral injury prevention: inter¬ 
vention study. Med Probl Perform Artists 1997;12:9-14. 

26. Zander MF, Voltmer E, Spahn C. Health promotion 
and prevention in higher music education: results of 
a longitudinal study. Med Probl Perform Artists 2010;25: 
54-65. 

27. Ackermann B, Adams R, Marshall E. Strength or endur¬ 
ance training for undergraduate music majors at a univer¬ 
sity? Med Probl Perform Artists 2002;17:33-41. 

28. Spahn C, Hildebrandt H, Seidenglanz K. Effectiveness of 
a prophylactic course to prevent playing-related health 
problems of music students. Med Probl Perform Artists 
2001;16:24-31. 

29. SHAPE (Safety and Health in Arts Production and Enter¬ 
tainment) . Preventing Musculoskeletal Injury (MSI) for Mu¬ 
sicians and Dancers. A Resource Guide, 2002. http:// 
www.musicianshealth.co.uk/injuriesmusiciansdancers.pdf 
(15 November 2010, date last accessed). 

30. British Association for Performing Arts Medicine. Health 
Resources, http://www.bapam.org.uk/perf_advice.html (15 
November 2010, date last accessed). 



